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OBJECT  OF  TEST 


.he  object:  of  this  experiment  is  to  test  a  rated  130C#  noun. 

.  ubber  nylon  pontoon  with  regard  to  its  structural  surer.gt. , 
curability.-  ease  of  handling  and  maximum  load,  and  to  deter.-;. ce¬ 
lts  characteristics  under  various  loads  and  conditions*  Tee 
results  are  to  be  used  as  a  basis  for  the  construction  of  a  40 
ton  pontoon  of  the  sane  type.  _ 

METHOD 

The  pontoon  tested,  was-  a  rated  1800  pound  rubber  nylon  per. zoo.. 
manufactured  by  the  Goodyear  Tire  and  Rubber  Company,  Akron,  Ohio. 
It  is  a  prototype  of  a  40  ton  pontoon.  The  pontoon  bad  light  wires 
running  from  the  load  ring  along  the  periphery  and  joining  to¬ 
gether  at  the  top.  The  air  hose  connection  was  1/4  inch  ar.d  it 
wa~  located  just  off  center.  Oxygen  hose,  3/16  inch  inside  dia¬ 
meter,  was  used  for  blowing.  The  air  supply  was  90  lb/in2,  A. 
toe  and  a  valve  open  to  the  air  was  fitted  to  the  pontoon  to 
facilitate  venting.  About  100  feet  of  hose  was  used. 

All  tests  were  performed  at  the  Naval  Ordnance  Tank,  '.'avy  Yard, 
Washington,  D.C.  The  tank  is  25  feet  in  diameter  and  is  60  fear 
deep.  The  bottom  is  covered  with  a  5  foot  layer  of  coarse  gravel. 
The  water  was  fresh  and  fairly  clean. 

The  weights  used  were  parts  of  steel  billets  with  smaller  szc-e-1 
and  lead  weights  used  to  make  the  desired  weight  combinations . 

Both  deep  sea  and  shallow  water  diving  outfits  were  used.  In 
latter  tests,  the  pontoon  was  lifted  out  of  the  water  by  the 
overhead  hoist  and  the  desired  weight  combinations  made  topside. 

All  tests  were  performed  with  a  total  lift  of  about  50  feet  with 
the  pontoon  attached  as  close  to  the  weights  as  possible. 

Canvas  skirts  of  various  designs  were  used  in  tests  number  5 
through  number  22.  Tests  number  17  through  number  22  were  race 
with  the  skirt  inside  the  shrouds.  There  was  no  opening  ir.  the 
bottom.  Tests  number  5  through  number  16  were  made  with  the  skirt 
on  the  outside  of  the  pontoon  with  various  bottom  openings. 

The  dimensions  of  the  respective  skirts  are  given  rn  the  data 
remarks.  Tests  number  23  through  number  25  were  carried  out 
with  a  3/16  inch  steel  plate  30  inches  in  diameter  at  various 
distances  below  the  skirt.  The  plate  weighed  25  pounds  and  - » c. c 
12  slots  to  accommodate  the  shrouds.  Tests  number  1  through 
number  4  are  covered  by  the  memorandum  to  BuShips  of  27  October 
1947  S94  (20) .  Test  number  26  was  carried  out  with  the  pontccr. 
without  any  appurtenances. 

In  all  tests  the  conditions  for  the  run  are  enumered  on  the  data 
sheet  of  the  heaviest  weight. 


DISCUSSION  OF  RESULTS 

V1.C  pontoon  remained  afloat  after  surfacing  in  all  torts  except 
uv.cn  the  1809  pound  load  was  used.  This  was  just  41  pounds 
under  maximum  capacity.  The  maximum  capacity  is  1850  pounds. 

In  sunk  about  50i  of  the  time  at  this  load.  The  use  of  tue-  skirt 
aid  not  alter  this  characteristic.  The  pontoon  was  kept  afloat 
in  every  instance  when  air  was  blown  in  to  the  pontoon  upon  sur¬ 
facing  at  this  load.  In  all  data  shown,  the  air  supply  was 
closed  after  the  pontoon  started  to  rise.  The  use  of  a  skirt  did 
not  decrease  the  velocity  of  the  pontoon. 

In  all  tests,  it  was  shown  that  the  less  the  load,  the  greater 
the  velocity  of  ascent.  The  greatest  unbalanced  force  is  that 
of  the  displacement  of  the  pontoon  over  the  weight  of  the  object 
to  be  lifted.  There  is  a  jet  effect  but  it  does  not  seem  to 
produce  a  noticeable  effect.  This  was  shorn  by  the  comparison 
of  runs  with  skirts  of  various  dimensions.  It  is  agreed  that 
this  effect  could  be  minimised  by  the  exhausting  of  air  from  the 
side,  but  the  overall  effect  is  small.  If  the  opening  is  cun 
covin  too  much,  the  building  up  of  pressure  inside  the  pontoon 
will  cause  it  to  expand  thus  increasing  the  unbalanced  force,  as 
well  as  increasing  the  tendency  of  the  fabric  to  rupture.  More¬ 
over,  the  skirt  presents  obvious  technical  difficulties  in  eper- 
azion,  construction  and  upkeep.  These  results  are  corroborated 
by  the  tests  on  the  15  ton  pontoon. 

The  pontoon  emerged  from  1  foot  to  3.5  feet  out  of  the  water  upon 
surfacing.  It  emerged  out  of  the  water  about  1  foot  with  the  1805 
pound  net  weight  and  a  maximum  of  about  3.5  feet  with  the  870  pound 
net  weight.  At  no  time  was  there  any  loss  of  air.  This  was  shown 
by  blowing  air  into  the  pontoon  at  equilibrium  conditions.  Air 
was  exhausted  immediately. 

The  shape  of  the  pontoon  varies  with  the  load-  At  light  lead  it 
tends  to  assume  a  spherical  shape.  At  heavy  loads,  its  shape 
approaches  that  of  a  tear  drop.  The  maximum  diameter  of  the  pon¬ 
toon  is  about  4  feet. 

The  vent  tine  would  have  been  excessive  if  a  valve  were  not  firted 
for  venting  next  to  the  pontoon.  There  were  no  structural  failures 
Except  for  three  small  leaks  along  the  seams  caused  probably  by 
faulty  cementing,  the  fabric  was  in  good  condition.  It  was  rather 
difficult  to  handle  as  it  had  no  "Dee"  rings. 

In  is  to  be  expected  that  the  maximum  speed  will  increase  with  an 
increase  in  pontoon  size.  The  only  force  counteracning  the  un¬ 
balanced  force  is  the  frictional  resistance.  The  maximum  speed 
is  important  since  it  causes  the  pontoon  to  emerge  past  its  normal 
an  rest  position  upon  surfacing.  The  velocity  of  the  pontoon  going 
down  is  not  much  less  than  going  up.  Since  it  possesses  consider¬ 
able  kinetic  energy  at  this  point,  work  must  be  done  on  it  to 
bring  it  to  a  stop  before  it  reaches  the  critical  depth  in  its 
descent.  This  depth  is  defined  as  the  point  at  which  nhe  displace¬ 
ment  in  the  pontoon  is  equal  to  the  weight  lifted.  Frictional 
force  accomplishes  part  of  this  work,  but  it  decreases  almost  as 
the  square  of  the  velocity.  The  greatest  part  of  this  work 
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necessary  to  stop  the  pontoon  must  be  done  by  the  excess  buoyant 
volume. 

Since  the  volume  of  a  shpherc  changes  twice  as  fast  as  the  area 
or  its  surface,  as  its  diameter  is  changed,  it  will  he  seer,  that 
the  speed  will  increase  with  larger  pontoons.  It  is"  to  be  notes 
that  the  test  conditions  in  respect  to  the  water  resistance  of  the 
load  are  the  most  unfavorable  that  could  be  encountered .  The  sur¬ 
face  of  a  submerged  vessel  would  present  a  much  greater  area  for 
water  resistance  to  act  on  with  an  accompanying  reduction  in  vel¬ 
ocity  than  do  the  metal  weights  used  in  these  tests. 

It  should  be  emphasized  that  the  load  characteristics  of  a  small 
prototype  would  be  considerably  different  from  that  or  a  large 
s.zs  pontoon.  The  biggest  deviation  is  that  of  the  expected  in¬ 
crease  in  speed  of  the  larger  one  when  lifting  an  object  of  re¬ 
latively  little  water  resistance.  In  lifts  of  this  sort,  it  is 
expected  that  an  excess  buoyancy  of  about  25%  or  perhaps  more  is 
needed  to  check  the  pontoon's  descent  before  its  critical  depth 
is  reached. 

To  anticipate  the  action  of  various  sizes  of  pontoons ,  it  is  nec¬ 
essary  to  recognize  the  forces  acting  on  the  pontoon  an  the  vicmitv 
of  the  datum  line.  The  latter  is  defined  as  the  horizontal  line 
passing  through  the  center  line  of  the  center  of  gravity  of  me 
weights  when  the  pontoon  is  floating  at  equilibrium  conditions. 

In  ascent,  the  weights  are  moving  past  this  point  at  tr.eir  maximum, 
velocity.  This  velocity  is  determined  by  the  buoyant  unbalanced 
upward  force  of  the  pontoon  over  the  mass  of  the  weights,  me 
opposing  friction  of  the  pontoon  and  weights  through  tne  water ,  ana 
the  depth.  In  our  -case,  the  maximum  possible  velocity  probably 
was  never  reached  since  the  distance  was  never  great  enougr.  to 
accelerate  the  pontoon  to  its  utmost.  In  the  1807  pound  ana  -625 
pound  net  loads,  the  maximum  velocity  may  have  been  approached. 

If  we  refer  to  the  equation  of  the  resistance  of  a  ship  through 
water,  we  will  see  that  the  frictional  resistance  is  roughly  equal 
to  the  square  of  the  velocity:  Rf  =  f  s  V  l*85 

Rf  =  Frictional  force  ir.  pounds.  ' 

f  =  Coefficient,  varies  from. 

.012  to  .020. 

S  =  Wetted  surface  in  square 
feet 

V  =  Speed  in  knots;  i  knot  = 
1.68/ft/sec 
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In  the  above  equation,  eddv  and  wave  making  resistance  in  neglected 
al chough  thev  are  quite  prominent  at  the  surfacing  on  the  pontoon. 
The  coefficeint  "f“  would  in  our  case  be  higher.  Eddv  resistance 
also  varies  as  roughly  the  square  of  the  speed.  Wavs  resistance 
is  negligible  at  low  speeds. 

•r 

h'e  can  assume  that  the  maximum  velocity  is  roughly  ecual  to  the 
average  multiplied  by  2.  If  we  compare  the  results  of  the  1627 
pound  weight  and  the  870  pound  v»eight  test,  v/e  have  found  that 
the  time  required  for  an  ascent  is  roughly  10  seconds  and  7.5 
seconds  respectively.  With  the  halving  of  the  unbalanced  force, 
the  velocity  increases  about  one  quarter.  This  would  show  that 
the  frictional  resistance  is  roughly  equal  to  the  square  of  the 
velocity  multiplied  by  a  constant. 


Attention  is  invited  to  the  fact  that  the  above  analysis  of  the 
force  svseem  is  rough  and  is  not  to  be  construed  as  an  exact  ex¬ 
periment.  The  determination  of  the  frictional  force,  wave  and 
eddy  effects  are  beyond  the  scope  of  these  tests.  However,  they 
do  show  whether  the  forces  involved  are  linear  or  exponential.  Ir 
the  analysis  of  the  force  system  in  the  vicinity  of  the  datum 
line,  it  was  felt  that  treatment  of  the  problem  by  analysis  of 
the  kinetic  and  potential  energies  would  be  most  applicable. 

At  the  datum  line  in  ascent  and  descent,  the  kinetic  energy  = 

1/2  m  V2.  Thus,  work  equal  to  1/2  mV2  must  be  done  on  the 
weights  before  they  can  be  stopped.  This  work  is  accomplished 
by  two  forces.  The  first  is  friction,  eddy  and  wave  making  re¬ 
sistance.  The  second  and  greater  is  the  maximum  downward  force 
of  gravity  divided  by  2  acting  through  a  distance  the  pontccr. 
rises  above  the  datum  line.  This  downward  force  of  gravity  at 
its  maximum  is  ecual  to  the  displacement  of  that  portion  of  the 
pontoon  that  comes  out  of  the  water  above  equilibrium  conditions. 
It  is  zero  at  equilibrium  and  hence  the  average  force  is  the 
maximum  divided  bv  two. 


When  the  pontoon  is  at  the  peak  of  its  ascent,  it  has  acquired 
potential  energy  equal  to  the  average  force  of  gravity  multiplied 
by  the  distance  above  the  datum  line.  Potential  energy  =  W  h, 
where  "W"  is  the  weight  and  "h"  is  the  height. 


When  the  weights  are  again  at  the  datum  line  in  their  descent;, 
this  potential  energy  has  been  translated  again  into  kinetic 
energy.  It  the  1627  pound  weight  were  descending  at  a  velocity 
of  5  ft/sec  at  the  datura  line,  the  following  work  would  have  to 
be  done  on  it  to  stop  it: 

K.E .  =  1/2  m  V2  =  1627. 52  =  625  ft.  lbs. 

2  ,  32 

Critical  daoth  assuming  bottom  of  pontoon  is  3  feet  below  water 
line  and  capacity  of  pontoon  is  1850  pounds. 

Critical  depth  =  36  •  1850  =  41  ft.  absolute. 

1627 
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Work  capable  of  being  performed  by  excess  buoyant  volume  = 
force  x  distance  =  (1850  -  1627)  (41  ft.  -  36  ft.)  »  111.5 
x  5  *  557.5  ft.  lbs.  2 

This  above  value  of  work  would  not  stop  the  pontoon  if  it  v/ere 
not  for  the  work  done  by  the  frictional  force.  - 

Therefore:  625  -  557.5  =  67.5  ft.  lbs.  is  the  minimum  work 

that  must  be  done  by  friction  if  the  pontoon  is  to 
stay  up. 

However,  all  the  potential  energy  has  not  changed  into  kinetic 
energy  since  some  of  it  was  absorbed  by  friction,  eddy  and  wave 
making.  Therefore,  the  kinetic  energy  of  the  mass  in  its  de¬ 
scent  is  equal  to  the  kinetic  energy  of  its  ascent  minus  the 
energy  of  friction,  eddy  and  wave  making  in  its  ascent  and  de¬ 
scent  above  the  datum  line.  If  the  latter  were  not  present,  the 
velocity  and  kinetic  energy  at  descent  and  ascent  would  be  equal. 

At  any  rate,  the  kinetic  energy  at  descent  would  still  be  con¬ 
siderable.  It  is  doubtful  that  more  than  25%  of  the  kinetic 
energy  is  taken  by  friction,  eddy  and  wave  making. 

Therefore,  it  is  necessary  that  work  equal  to  the  descent  kinetic  , 
energy  be  done  on  the  weights  and  pontoon  before  they  reach  the 
critical  depth.  The  critical  depth  is  the  depth  at  which  the  > 
displaced  volume  of  the  pontoon  is  equal  to  the  net  weight.  It 
increases  inversely  as  the  load.  Work  is  done  on  the  weight 
system  by  two  forces.  First  in  importance  is  the  work  done  by 
the  excess  buoyant  volume  of  the  pontoon  above  the  displacement 
of  the  weight.  It  is  at  its  maximum  at  the  point  where  the 
pontoon  is  just  below  the  water  and  zero  at  the  critical  deprh. 

The  second  force  is  that  of  friction  which  diminishes  rapidly, 
as  it  decreases  approximately  as  the  square  of  the  velocity.  , 

i 

I 

With  a  larger  pontoon  the  velocity  would  increase  since  the  sur-, 
face  varies  as  the  square  and  the  volume  and  therefore  the  un¬ 
balanced  force  as  the  cbbe.  Since  the  velocity  increases ,' the 
kinetic  velocity  would  increase  as  the  square  of  the  velocity.  , 
Thus  if  the  velocity  is  doubled,  the  work  to  be  done  on  tqe  pon¬ 
toon  in  its  descent  would  increase  four  times.  The  greatest 
part  of  this  work  must  be  done  by  the  excess  buoyant  volume  sir.de 
the  frictional  resistance  force  does  not  increase  co, equably  with* 
the  volume  of  the  pontoon.  For  this  reason,  the  tonnage  rating,  > 
of  a  pontoon  is  ambiguous  when  this  effect  is  not  taken’  into  1 
account.  The  pontoon  when  used  alone  may  lift  a  load  but  will  fail 
to  keep  it  surfaced.  This  effect  will  be  accenturated  ,by  a  larger 
pontoon,  deeper  depth  from  which  a  load  is  raised  and  the  density 
of  the  object 


i 
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I.  is  felt,  chat  in  certain  types  of  lifts  with  the  use  of  pontoons 
only,  the-  sinking  of  the  load  upon  surfacing  is  often  attributed 
erroneously  to  the  loss  of  air  upon  surfacing.  In  none  of  these 
c.  .  :s,  has  this  been  true.  Little  if  any  air  has  been  lost  al¬ 
though  at  tines  the  pontoon  was  at  least  75%  out  of  the  water. 

Ir.  trials  where  the  depth  and  load  have  been  great  enough  to 
blow  the  tan toon  clean  prior  to  surfacing,  when  air  was  blown 
into  the  pontoon,  it  was  exhausted  almost  immediately  fren  tne 
bettor..  Kith  the  use  of  the  1325  pound  weight,  the  bubbles  and 
the  por.toor.  surfaced  simultaneously.  In  all  weights  under  this , 
the  pontoon  preceded  the  bubbles.  It  is  conceivable  that  at 
lighter  loads,  there  may  be  a  pocket  of  air  under  the  pontoon 
as  it  reaches  the  surface.  When  the  pontoon  is  in  its  descent,  it 
nay  pick  up  some  of  this  air. 

It  is  felt  that  the  jet  effect  of  the  pontoon  is  not  of  great 
inprotar.ee .  'There  is  no  discernible  difference  between  the  vel¬ 
ocities  of  the  pontoon  with  or  without  such  appurtenances  as  skirts 
or  plates.  The  addition  of  the  latter  with  the  near  capacity 
load  seemed  to  have  a  greater  incidence  of  sinkings  than  when 
the  pontoon  was  used  without  it.  Moreover,  the  handling  of  a 
similar  plate  in  underwater  hook  ups  is  objectionable. 

Test  number  22  was  made  with  a  50  pound  overlead  .to  simulate  a  - 
situation  where  the  controlling  lift  was  made  by  other  means. 

It  was  successful.  Great  care  must  be  taken  that  this  is  done 
slowly.  If  lifted  too  fast,  the  momentary  expansion  of  the  pon¬ 
toon  will  tend  to  accelerate  the  load  with  an  accompanying  gain 
in  velocity,  it  would  then  stop  and  start  sinking  rather  rapidly 
since  the  buoyant  volume  is  decreasing.  Even  if  one  is  able  to 
raise  it  fast,  there  is  still  the  kinetic  energy  to  reckon  with 
in  its  descent.  In  this  case  nearly  all  the  work  done  to  check 
this  fall  must  be  done  by  external  work,  since  the  excess  buoy¬ 
ant  volume  is  zero.  It  was  also  shown  that  the  jet  effect  is 
not  considerable.  When  air  was  blown  into  the  pontoon,  there 
was  no  noticeable  difference  in  the  force  required  to  lift  the 
50  pound  excess  load.  Also  when  air  was  blown  into  it  when  afloan, 
in  would  sink  unless  held  up  by  external  means. 

It  is  to  be  noted  that  in  the  use  of  the  435  pound  weight,  there 
is  an  apparent  anomaly  in  our  contention  that  the  speed  increases 
with  the  decrease  in  load.  This  is  due  to  the  lack  of  sufficient 
depth  for  the  original  volume  to  expand  to  its  maximum  volume. 

In  this  case,  with  the  50  foot  depth,  the  maximum  unbalanced  force 
is  735  pounds,  the  average  being  the  latter  value  divided  by  2. 

In  all  tests  with  skirts,  it  was  rather  difficult  to  estimate  the 
size  of  the  opening  with  respect  to  the  original. 


CONCXJJSXOXS 


Tim  pontoon  wax  structurally  satisfactory.  The  shrouds  were  in 
$ood  shape  and  showed  no  signs  of  failure. 

Tim  fabric  except  for  three  small  leaks  was  s.  tis factory. 

The  failure  of  the  pontoon  to  remain  afloat  with  near  capacity 
loads  is  due  to  the  lack  of  excess  buoyant  volume  of  the  pontoon 
to  counteract  the  kinetic  energy  of  the  weights  in  their  de¬ 
scent  before  the  critical  depth  is  reached. 

the  sinking  was  not  caused  by  the  loss  of  air  upon  surfacing. 

Sane  of  the  teste  indicated  lose  of  air  upon  emergence.  However, 
the  loss  of  air  is  a  possibility  at  greater  terminal  velocities 
and  during  other  conditions  not  encountered. in  these  tests. 

The  sinking  at  near  capacity  loads  is  due  to  a  great  extent  on  the 
velocity.  This  velocity  is  caused  by  the  unbalanced  force  of  the 
excess  buoyant  volume  of  the  pontoon  and  the  reaction  or  jet  effect. 
The  latter  is  considered  not  too  important  as  was  shown  by  skirts 
and  other  appurtenances  which  tended  to  cancel  the  effect  by  side 
exhaustion. 

The  only  force  opposing  these  two  forces  is  the  frictional  and 
possibly  eddy  resistance.  These  are  directly  proportional  to 
the  wetted  surface.  If  pontoons  are  used  in  lifting  loads  of 
great  density,  it  is  expected  that  the  velocity  will  increase 
with  size  since  the  surface  area  varies  as  the  square  and  volume 
as  the  cube.  For  this  reason,  load  characteristics  of  a  srr-all 
pontoon  will  be  considerably  different  from  similar  pontoons 
of  larger  size.  The  most  improtant  difference  is  the  velocity 
increase  of  the  larger  size  with  an  accompanying  increase  in 
kinetic  energy. 

It  is  felt  that  load  ratings  of  pontoons  and  especially  those  of 
larger  sizes  should  be  specified  for  definite  conditions.  A  40 
ton  pontoon  will  lift  40  tons,  but  may  not  be  able  to  keep  afloat 
a  greater  load  than  30  tons  if  the  lift  is  from  a  considerable 
depth,  and  if  tne  load  has  a  high  density  and  hence  little  fric¬ 
tional  resistance.  Sinking  of  such  loads  subsequent  to  surfacing 
may  be  often  erroneously  attributed  to  loss  of  air  rather  than 
the  failure  of  the  force  system  to  counteract  the  kinetic  energy 
of  the  descent. 

The  lifting  of  a  load  with  pontoons  and  the  controlling  1 X  .*  *.*w^*2 

by  external  means  is  feasible.  Care  must  be  taken  that  the  life 
is  not  made  too  fast. 

The  gereral  design  and  performance  of  this  prototype  is  satisfactory 
and  a  larger  type  should  meet  the  structural  and  ease  of  handling 
requirements . 
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The  use  of  a  large  pontoon  for  raising  loads  in  the  vicinity  of 
one  quarter  dead  load  capacity  is  practical.  If  the  depth  is  not 
too  great,  the  speed  of  ascent  will  not  be  excessive.  This  was 
shown  in  the  test  run  with  a  435  pound  load. 

The  pontoon  was  rather  difficult  to  handle  since  it- had  no  rings. 

In  a  larger  type  of  pontoon,  it  would  be  desirable  to  have  hand¬ 
ling  rings  attached  to  a  strength  member  such  as  one  of  the  shrouds 
rather  than  to  the  fabric. 

As  with  other  types,  the  air  connection  was  again  too  small.  A 
larger  connection  can  always  be  reduced  but  the  converse  is  not 
true.  Venting  is  always  a  problem  with  an  undersize  connection. 


TEST  <5 


y.  »Jctober  1947 

KEIuift*  (gross):  2070;  (net):  1809 


Cist  top  of  pontoon  to  5 

w.l.  prior  blowing 

Inflation  tine  -  1  n.  35  s. 

-Tine  of  ascent  17  s. 

Tine  required  for  vent  30  s. 

Tine  of  descent  9s. 


50  f. 

50  f. 

1  m.  35  s. 

1  m.  35  s. 

1  m. 

17  s. 

15  s. 

17  s 

30  s. 

30  s.  . 

30  s 

9  s. 

8  s. 

8  s. 

About 

1  f. 

1.5  f. 

1  f. 

1  - .  ^0  s. 
17.5  s. 

Sunk 


on  surfacing 


Remarks :  j  +—ZS"- - *  | 

Used  with  V-  .  .! 

skirt.  \  5t  / 

Bubbles  \  ^  X'' 

preceded  \  v /V 

pontoon  V-B-S 

emergence.  Valve  at  pontoon  to  facilitate 
venting.  Skirt  open  at  bottom  fitted  out¬ 
side  of  shrouds.  It  was  made  of  canvas  and 
was  secured  to  the  shrouds. 


7> 


31  October  1947  TEST  «6 

WEIGHT  (gross):  1870;  (net):  1627 


w.l.  prior  blowing 

Inflation  time  2 

Time  of  ascent  S 

•Time  required  for  vent  ] 

Time  of  descent  ] 

App. max. dist. balloon  2 

out  of  water  surfacing 

Remarks : 

Bubbles  preceded  pontoon 


Area  of  12  openings  -  11c.  ir 
assuming  half  circle  5  ir.  c: 
Area  of  bottom  openings*!!  j 
3.14  •  16  =  50.24  in. 

Area  of  original  oo&ning  * 
ii  12.52  =  475  ir.2  -  At, 

Area  of  all  openings  *  168  i 
Ai  *  475 _ *  2.9 

A2  118  +  50 


50  ft. 

50  ft. 

50  ft. 

2  min.  5  s. 

1  min. 

20  s. 

1  min. 

2G  s . 

9.5  s. 

10  s. 

10.5  s 

• 

1  min.  30  s. 

1  min. 

25  s. 

1  min. 

30  s. 

11.5  s. 

8.5  s. 

9  s. 

2  f. 

2  f. 

2.5  f. 
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31  Oczobi?r  1347 

WEIGHT  (gross):  1600;  (net):  1325 


Dist.  top  of  pontoon  to 


v.l.  srior  blowing 

50  f. 

50  f. 

50  f. 

Inflation  time 

1  min.  4  sec. 

1  min.  30  seev 

1  min.  20  sec 

Time  of  ascent 

9  sec. 

8.5  sec. 

8.5  sec. 

Tice  required  for  vent 

3  min. 

2  min.  30  sec. 

2  min.  25  sec 

Tine  of  descent 

10  sec. 

10.5  sec.- 

10  sec. 

Approx,  max.  distance 
balloon  out  of  water 
on  surfacing 

3  f. 

2.5  f. 

3  f. 

Remarks : 

Excess  air: 

Bubbles  and  pontoon 

escaped 

but 

surfaced  simultaneously 

pontoon  was 

blown  clean. 


TEST  #  8 

31  October  1947 

WEIGHT  (gross):  1000;  (net):  870 


Dist.  top  of  pontoon  to 


w.l.  prior  blowing 

50  ft. 

50  ft. 

50  ft. 

Inflation  time 

45  sec. 

45  sec. 

45  sec. 

Time  of  ascent 

8  sec. 

8  sec. 

3.5  sec 

Time  required  for  vent 

5  min.  25  sec. 

5  min. 

5  min. 

Time  of  descent 

12  sec. 

12  sec. 

11  sec. 

Approx,  max.  distance 
balloon  out  of  water 
on  surfacing 

3.5  ft. 

3.5  ft. 

3.5  ft. 

Remarks : 

No  effective  air  lost 
after  surfacing  as  air 

was 

Tilted  as 
it  came  out. 

expelled  immediately  upon  Lost  little 
blowing.  Tilted  as  it  if  any,  air 
came  out  of  water 


3 


TEST  «  9 


21  October  ?947 

WEIGHT  (gross):  500;  (net):  435 


Dist.  top  of  pontoon  to 
w.l  prior  blowing 

50  ft. 

50  ft. 

r '  -Sr** 

ww  »«.• 

Inflation  tine 

35  sec. 

25  sec. 

22  sec. 

Tine  of  ascent 

8  sec. 

8.5  sec 

.  9  st-c. 

Tins  required  for  went 

4  min. 

30  sec.  5  min. 

20  sec. 

Tine  of  descent 

14  sec. 

14  sec. 

Approx,  aax.  distance 
balloon  out  of  water 
on  surfacing 

3.5  ft. 

3.5  ft. 

Remarks : 

IS  in.  from  top  to  w.l. 
at  equilibria*  condi¬ 
tions.  Siam.  48  in. 

28  in.  fro*  top  to  w.l. 
when  blown  chean.  Diam. 
54  in. 

« 

Lost  little 
if  any  air 

Lost  some 
air,  but 
there  was 
plenty  re¬ 
serve 

TEST  #  10 

4  November  1947 

WEIGHT  (gross) :  2070;  (net) :  1809 

Dist.  top  of  pontoon  to 


w.l.  prior  blowing 

51  ft. 

51  ft. 

51  ft. 

51  ft. 

Inflation  time 

2  min.  35 

sec. 

1  min.  7  s. 

1  m.  27  s. 

Is.  30 

Time  of  ascent 

16.5  sec. 

17.5  sec. 

18.5  sec. 

20  sec 

Time  Required  for  Vent 

- 

1  m.  20  s. 

1  m.  20  s. 

Time  of  descent 

Sunk 

10  sec. 

10  sec. 

Approx,  max.  distance 
balloon  out  of  water 
on  surfacing 

1  ft. 

1  ft. 

1  ft. 

Remarks:  Same  skirt  as  in  preceding  tests. 

reduced  to  4  in.  Area  12  openinas 
Area  of  4  in.  diam.  open.  12  in.2, 
opening  -  130  sq  in.  =  475  m2  Al  = 

A3 

Bottom  di  .-.meter 
-  113  in.2 

Orig.  area  of 

475  =  3.65 

130 

TEST  •  11 


Puce  4 


4 

WEIGHT  (gross):  1870;  (net):  1627 


Disc,  top  of  pontoon  to 


w.l.  prior  blowing 

51  ft. 

51  ft. 

51  ft. 

51  ft. 

Inflation  time 

1  a.  20  s. 

1  a.  20  s. 

1  a.  20  s. 

1  a.  20 

Time  of  ascent 

13  s. 

10.5  s. 

10.5  s. 

10.5  s. 

Tine  required  for  vent 

1  a.  30  s. 

1  a.  12  s. 

1  a.  15  s. 

Time  of  descent 

10  s. 

10.5  s. 

10  s. 

Aonrox.  max.  distance 

2  ft. 

1.5  ft. 

2  ft. 

balloon  out  of  water 
on  surfacing 

» 

TEST  #  12 


4  November  1547 

WEIGHT  (gross) :  1500;  (net) :  1327 


Dist.  top  of  pontoon  to 
w.l.  prior  blowing  50  : 

Inflation  tine  1  m 

Tine  of  ascent  7.5 

Tice  required  for  vent  3  m 

Tine  of  descent  10.! 

Approx,  max.  distance  2.5 

balloon  out  of  water 
on  surfacing 


50  ft. 

50  ft. 

50  ft. 

50  ft. 

1  m.  15  s. 

1  m. 

1  m.  3s. 

1  m.  2 

7.5  s. 

7  s. 

7  s. 

7  s. 

3  m. 

2  m.  35  s. 

2  m.  30  s. 

10.5  S. 

10  s. 

12  s. 

2.5  ft. 

2.5  ft. 

2  ft. 

2.5  ft 

Pago  5 


TEST  «  13 


4  November  1947 


WEIGHT  (gross) :  1000; 

(net):  870 

Zz&z.  top  of  pontoon  to 
v.l.  prior  blowing 

50  ft. 

50  ft. 

50  ft. 

Inflation  time 

45  S. 

1  a. 

45  s. - 

45  s. 

Time  of  ascent 

8,5  S. 

7.5  s. 

9  s. 

8  s. 

Time  recuired  for  vent 

5  a. 

5  m.  40  s. 

6  m. 

Tice  of  descent 

11  s. 

11  s. 

11  s. 

Approx,  max.  distance 
balloon  out  of  water 
on  surfacing 

3  ft. 

3  ft. 

3  ft. 

3.5  ft. 

Remarks: 

Could  see 
skirt.  No 
air  lost. 
Came  out 
Sideways 

Could  see 
skirt.  No 
air  lost. 
Came  out 
sideways 

Cote 

Straight 

up. 

TEST  #  14 

4  November  1947 

KEIGHT  (gross) :  500;  (net):  435  • 


Dist.  top  of  pontoon  to 
w.l.  prior  blowing 

50  f. 

50  f. 

50  f. 

5G  f. 

Ir.fiati  on  time 

42  s. 

23  s. 

24  s. 

2  *»  s  • 

Tine  of  ascent 

9  s. 

10  s. 

9.5  s. 

9.5  s. 

Time  required  fox  vent 

4  m.  45  s. 

5  m.  6  s. 

4  m.  5  s. 

Time  of  descent 

11  s. 

13  s. 

11.5  s. 

Approx,  max  distance 

2.5  ft. 

2.5  ft. 

2.5  ft. 

balloon  out  of  water 
on  surfacing 


Remarks : 

18  in.  above  w.l.  at 
equilibrium. 

26  in.  above  w.l.  blown 
clean 


TEST  S  15 


?a*>’  * 

«  iwsvc=b>-r  iv-»7 

EEICiJT  (gross) :  2072;  (set):  1809 
SIstI  top  of  pontoon  to 


v.l.  prior  bloving 

50  ft. 

50  ft. 

r  *  <.  r »  jr_ 

.«  ...  ..  ... 

Inflation  tine 

3  a. 

1  a.  26 

"t 

s.  1  n.  25  a.  1  n.  22  a. 

Tine  of  ascent 

16  s. 

18  s. 

15  a.  17  a. 

Tine  required  for  vest 

45  s. 

11  s. 

Tine  of  descent 

Sunk 

Sunk 

Approx*  rax.  distance 
balloon  cut  of  water 
on  surfacing 

1  f. 

i* 

*h 

(i 

• 

?.orarks:  Sane  skirt  is 
used*  dosed  at  the 
bettor.  Skirt  was  open 

between 

Pontoon  was  near 
side  of  tank  when 
it  sunk. 

button  of  por.zoor.  and  top  of 

skirt.  Top  of  skirt  vas'fastenad  to  every  second 
shone.  Opening  is  roughly  200  sq.  inches. 


TEST  «  16 


6  Xo verier  1947 

INSIGHT  (gross) :  1870;  (net) :  1627 

Gist,  top  of  pontoon  to 
v.l.  prior  blowing 

50  ft. 

50  ft. 

50  ft. 

! 

! 

Inflation  tine 

1  a.  25  s. 

1  a.’  25  s. 

1  n.  25  $. 

<•*-  •  ** «»  Sf  • 

i 

Tire  of  ascent 

11  s. 

12  8. 

12  s. 

11  s. 

Tina  required  for  vent 

1  m.  10  s. 

1  a. 

~  “ .  25  a. 

Tina  of  descent 

10  s. 

11  s. 

s . 

•  • 

»  1 

III 

• 

Approx,  rax.  distance 
billcor.  cut  of  water 

1.5  f. 

1.5  f. 

1.5  f. 

1.5  1. 

cr.  surfacing 


?  ,~~  rks :  Skirt  was 
ripped  or.  lest  trial. 


t 

i 


] 


TEST  #  17 
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17  ibwaber  1947 

HEIGHT  (gross! ;  2070;  (net) :  1800 


Dist.  top  of  pontoon  to 
w.l.  prior  blowing 

50  ft. 

50  ft. 

50  ft. 

50  ft. 

Inflation  time 

3  m.  35  s. 

1  m.  30  s. 

1  m.  ~25  s. 

la.  15  s 

Time  of  ascent 

19  s. 

16  s. 

19.5  s. 

19  s. 

Time  required  for  vent 

1  a. 

Time  of  descent 

9.5  s. 

Sunk 

Sunk 

Appx.  max.  distance 
balloon  out  of  water 
-  on  surfacing. 

1  ft. 

Sunk 

Sunk 

Remarks:  A  skirt  was  in- 

sorted  running  from  pick  up  ring  along  and 

inside  shouds  as  shown  in  sketch. 

* — >  It  was. fitted  inside  shrouds  and 

\* - r~  x  secured  at  every  other  one.  The 

Blew  air 
into  pon¬ 
toon  when 
it  sur¬ 
faced. 

z  shrouds  were  served  with  marlin 

vp-v*  to  prevent  slipping.  It  is  estim¬ 

ated  that  the  opening  is  about  75% 


that  of  the  opening  without  the  skirt.  .  No  opening  in 
bottom. 


TEST  *  18 

17  November  1947 

WEIGHT  (gross):  1870;  (net):  1657 
Dist.  top  of  pontoon  to 


w.l.  prior  blowing 

50  ft. 

50  ft. 

50  ft. 

50  ft. 

Inflation  time 

1  m.  25  s. 

1  m.  23  s. 

1  m.  20  s. 

1  m »  20  s 

Time  of  ascent 

10  s. 

9.5  s. 

10  s. 

9.5  s. 

Time  required  for  vent 

1  m.  15  s. 

1  m.  17  s. 

1  m.  15  s. 

. 

Time  of  descent 

9  s. 

11  s. 

9.5  s. 

1C  s. 

Approx,  max.  distance 

.2  ft. 

2  ft. 

2  ft. 

balloon  out  of  water 
on  surfacing 


Dist.  top  of  pontoon  to 
v.l.  prior  blowing 

50  ft. 

50  ft. 

50  ft. 

50  ft 

Inflation  time 

1  m.  10  s. 

1  a.  6  s. 

la.  £s. 

1  m. 

Time  of  ascent 

7.5  s. 

8  s. 

7  s. 

8  s. 

Time  required  for  vent 

2  a.  5  s. 

3  a.  10  s. 

2  a.  47  s. 

Time  of  descent 

10  s. 

11  s. 

10.5  s. 

12  s. 

Aoprox.  max.  distance 

2  ft. 

2.5  ft. 

2.5  ft. 

balloon  out  of  water 
on  surfacing 

Remarks:  Pontoon  and 
bubbles  surfaced 
simultaneously. 


TEST  *  20 

18  November  1947 

WEIGHT  (gross):  1000;  (net):  870 
Dist.  top  of  pontoon  to 


w.l.  rpior  blowing 

50  ft. 

50  ft. 

50  ft. 

50  ft 

Inflation  time 

40  r. 

1  a.  14  s. 

40  s. 

40  s. 

Time  of  ascent 

7  s. 

7  s. 

7  s. 

8  s. 

Time  required  for  vent 

€  a. 

6  m. 

6  m. 

Time  of  descent 

12  s. 

13  s. 

11.5  s. 

13  s. 

Approx,  max.  distance 
balloon  out  of  water 
on  surfacing 

4  ft. 

4  ft. 

4  ft. 

4  ft. 

Remarks : 

Came  almost 
completely 
out  of  water. 
Little  if 
any  air  lost 

Came  out 
almost 
complete¬ 
ly  from 
water 

» 

• 

I 


I 


I 


TEST  »  21' 

i 
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18  November  1947 

WEIGHT  (gross):  500;  (net):  435  '  ' 


! 


I 


I 


I 


J _ = _ • _ L 


Dist.  top  of  pontoon  to 
w.l.  prior  blowing 

50  ft.. 

1 

50  ft. 

/ 

< 

50  ft. 

.  ! 

50  ft. 

Inflation  time 

23  s. 

i 

22  s. 

22  $• 

,24  s.  ’ 

Time  of  ascent 

10  s. 

i 

3  s.  . 

'9  s.  '■ 

8  s.  ' 

Time  required  for  vent 

4  m.  20  s. 

1 

5  m. 

i  ; 

fj  .5  m* 

„  1 
,5  m.. 

Time  of  descent 

15  s. 

15  s. 

14  s.; 

12  s.  , 

Approx,  max.  distance 
balloon  out  of  water 
on  surfacing 

2  1/2  ft.  i 

.  J  J 

2.5  ft. 

,  2.5  ft. 

! 

£.5*  ft.- 

.  i.  i 

Remarks : 

Pontoon  not  blown 
clean  due  to  insuf¬ 
ficient  depth. 

Did  not 
jump  high 
out > of 
water  . 

! 

1  ’  , 

1  i 

1 

1 

*'  1 

1  , 

1 

*■ 

i  i  " 

•  : 

TEST  #‘ 

18  November  1947 

WEIGHT  (gross):  2170;  (nqt) :!  1900 

i 

22' 

! 

.J 

t 

1  1  1 

1 

1  ,,  ; 

1 

/  1 

i 

Dist.  top  of  pontoon  to 
w.l.  prior  blowing 

.  J 

50  ft.  . 

i 

i 

I 

Inflation  time 


Time  of  ascent  '  ' 

i 


Time  required  for  vent 

Time  of  descent 

Approx. .max.  distance 
balloon  out  of  water 
on  surfacing. 


Remarks : 

Hose  tended  to  wrap 
itself  around  line. 
Lifting  line  was 
fastened  to  pad  eye 
of  weight. 


!  ‘  I  ‘  ,  ’  I 

.  I 


1/2  ft. 


Pontoon  was  overloaded  50  pounds,  i  It!  was 
blown  until  bubbles  came  up.  It  could  be 
raised  and  cohtrolled  easily  when  lift  \v*as 
slow.  When  lift  , was  fast , 1 control  was  lost 
as  pontoon  tended  to*  gain  speed.  Then  it 
tended  to  sink  \ipon  surfacing.  On  surfade 
i when  being  blown,  it  was  easily  kep't  up, 
due  to  jet  effect.  Would  sink  if  light 
strain  were  not  held.  ,  (  1  ,  1 


\ 

1 
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TEST  #23 


18  November  1947 

WEIGHT  (gross):  2045,  including  plate;  (net):  1785 
Dist.  top  of  pontoon  to 


w.l.  prior  blowing 

50  ft 

Inflation  time 

2  m.  : 

Time  of  ascent 

16  s. 

Time  required  for  vent 

Sunk 

Time  of  descent 

Sunk 

Approx,  max.  distance 
balloon  out  of  water 
on  surfacing 

1  ft. 

50  ft. 

50  ft. 

50  f 

1  m.  07  s. 

1  m.  09  s. 

1  a. 

16  s. 

17.5  s. 

17  s 

Sunk 

Sunk 

Sunk 

Sunk 

Sunk 

Sunk 

1  ft. 

1  ft. 

1  ft 

Remarks : 

Plate  resting  on  top  of 
shoud  serving  about  2* 
below  bottom  of  pontoon. 
Plate  30"  in  diameter 
.  3/16"  thickness,  from 
pick  up  ring  to  bottom 
of  plate,  64  lbs.  under 
capacity. 


t 

o 


2  *  50  %  opening 


Floated  after 
air  was  blown 
into  it  after 
surfacing . 
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TEST  I  24 


2  December  1947 

WEIGHT  (gross) :  2020;  (net) ;  1764 
Dist.  top  pontoon  to 


v.l.  prior  blowing 

50  f. 

50f . 

50  f. 

50  f . 

50  f. 

50  f. 

r  rj: 

50f . 

Inflation  time 

lm22s. 

lmlOa 

;:dm20s 

Iml5s 

Im8s 

•  1.t.2  s 

1mx6s 

1ml  2  s 

Time  of  ascent 

16  s 

15  s. 

17  s 

16  s 

19  s 

17  s 

13  s 

17  s 

Time  req.  for  vent 

Sunk 

OX 

OX 

- 

Approx.max .distance 

1  f 

1  f 

If 

If 

If 

If 

Sunk 

Sunk 

balloon  out  of  water 
on  surfacing 

Time  of  descent 
Remarks : 

Plate  rested  4“  be¬ 
low  bottom  of  pon¬ 
toon. 


75%  of  orig.  opening. 


TEST  # 

3  December  1947 

WEIGHT  (gross):  2020;  (net):  1764 

25 

Dist.  top  of  pontoon  to 
w.l.  prior  blowing 

50  ft. 

50  ft. 

50  ft. 

50  ft. 

Inflation  time 

1  m.  14  s. 

1  m.  10  s. 

1  m.  10  s. 

1  m.  10 

Time  of  ascent 

17  s. 

16  s. 

"16  s. 

16  s . 

Time  required  for  vent 

Sunk 

Sunk 

Sunk 

Floated 

Time  of  descent 

Sunk 

Sunk 

Sunk 

Approx,  max.  dist. 

1  f. 

1  f. 

1  f. 

1  f. 

balloon  out  of  water 
on  surfacing. 


Remarks :  Plate  rested 
6"  below  bottom  of  pon¬ 
toon.  100%  opening. 
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TEST  #  26 


3  December  1947 

WEIGHT  (gross):  1870  lbs.  steel,  50  lbs.  lead  =  1920;  (net):  1772 


Dist.  top  of  pontoon  to 

w.l.  prior  blowing 

50  ft. 

Inflation  time 

1  m.  14 

Time  of  ascent 

11  s. 

Time  required  for  vent 

2  m.  45 

Time  of  descent 

10.5  s. 

Approx,  max.  distance 
balloon  out  of  water 
on  surfacing. 

1.5  f. 

50  ft. 

50  fi. 

50  ft. 

1  m.  15  s. 

1  m.  16  s. 

1  m.  15 

10.5  s. 

13  s. 

13  s. 

2  m. 

1  m.  30  s. 

9  s. 

9  s. 

1.5  f. 

2  f. 

2  ft. 

Remarks : 

Just  pontoon  used;  no 
skirt  or  plate 


Stayed  up  at  all  times.  At  full  load  bottom 
of  pontoon  was  8"  along  shroud  to  pick-up 
ring.  Shroud  angle  with  horizontal  60°. 


